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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-2, 13, and 14-16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Takagi et al. (US 3954215). 

a. Regarding claim 1 , Takagi et al. discloses a friction welding machine (fig. 
1) including frame 2, main platform 3 (i.e. first headstock) with spindle 9 having a 
workpiece holder 12 and a spindle drive 1; feed drive 19 with second workpiece 
holder 28; and the machine having a another platform 15 (i.e. second headstock) 
with spindle 24, spindle drive 20; the second headstock is mounted axially 
movably on frame 2 and is connected to feed drive 19. 

b. As to claim 2, Takagi et al. discloses that the main platform 3 is fixedly 
mounted on bed 2 (i.e. stationary; col. 2, line 60). 

c. Regarding claim 13, Takagi et al. discloses feed drive 19 mounted and 
supported at column 18 of frame 2. 
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d. As to claim 14, Takagi et al. discloses column 18 and stationary 
headstock 3 connected by tie rod 17. 

e. As to claim 15, Takagi et al. discloses the feed drive being a hydraulic 
cylinder 47 (fig. 6). 

f. As to claim 16, Takagi et al. discloses electric drive motor 1 . 


Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 


under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takagi et al. 

g. Regarding claims 3 & 4, the apparatus of Takagi et al. is adapted to work 
with different materials and sizes of the workpieces (col. 5, line 60). Accordingly, 
the spindles would have to be of different sizes to be compatible with a variety of 
workpieces. It would have been obvious to a person of ordinary skill in the art to 
supply spindles of different sizes in the friction welding machine of Takagi et al. 
because it provides the flexibility of welding workpieces of different sizes. 

h. As to claim 5, the rotation and moment of inertia of second spindle are 
controlled in order to adjust the friction welding energy under welding conditions 
such as material and diameter of workpieces (col. 4, lines 25-60). This implies 
that either spindle drive can have lower load and thus, be weaker than the other. 
Both spindle systems quickly synchronize with each other, and the variation of 
sum of the lengths of both workpieces after welding can be reduced to minimum 
(line 48). It would have been obvious to one skilled in the art to have weaker 
spindle drive to accommodate varying workpieces and selectively control the 
process as shown by Takagi et al. because doing so improves the quality of 
welded workpieces. 
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8. Claims 6-7, 11, and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takagi et al. as applied to claim 1 above, and in view of Gordon et al. 
(US 3536242). 

i. Regarding claims 6-7, Takagi et al. does not disclose the workpiece 
holder having a bridge to support the forge force and torque. However, Gordon et 
al. (drawn to friction welding machine with tailstock and spindle assembly) 
discloses the chuck 14 (i.e. workpiece holder) having a bridge (Fig. 1), as shown 
in following drawing, that supports the forge force and torque. It would have been 
obvious to an artisan of ordinary skill to include a bridge support of Gordon et al. 
behind the chucking member of Takagi et al. in order to obtain the predictable 
result of withstanding axial thrust of the workpiece. The workpiece holder is 
mounted rigidly at the bridge. 

j. As to claim 11, Takagi et al. discloses similar workpiece holders 12 & 28 

(fig- 1) 
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Bridge 1 Qhuck 
Workplace 


k. Regarding claims 17 & 18, Gordon et al. discloses spindle drive having a 
conventionally known flywheel 37 (Fig. 1). It would have been obvious to include 
flywheel masses on stationary spindle drive because the flywheels store the 
energy to be consumed at the interface of weld pieces during the welding 
operation (col. 2, lines 21-23). 

I. Regarding claim 19, Takagi et al. discloses a method of operating the 
welding machine providing plurality of spindle heads (3, 15) with spindles (6, 9, 
24), spindle drives (1 , 19) and workpiece holders (1 2, 28); feed drive 1 7 for 
movably mounted spindle head 15. Takagi et al. does not provide a bridge 
wherein a spindle is relieved of axial forge and welding forces. However, Gordon 
et al. disclose such bridging means as shown in the drawing above. The process 
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claim would have been obvious for the same reasons set forth in paragraph i 
above. 

m. As to claim 20, it is known in the art to remove workpiece mount from 
spindle. Consequently, one skilled in the art would have attached the bridge 
support of Gordon et al. to the chucking member 12 or 28 of Takagi et al. and 
thus, would have formed a desirable bridge-supported workpiece holder to yield 
a predictable result of relieving forging forces of the weld. 
9. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takagi et al. in view of Gordon et al. as applied to claim 6 above, and further in view of 
Farley et al. (US 3542383). 

n. Takagi et al. or Gordon et al. does not disclose the bridge having a 
positive-locking connection to at least one headstock. Farley et al. is directed to a 
chuck assembly for securing tubular workpieces in an inertia welding machine. 
Farley et al. discloses chuck 12 holding workpiece WP1 (fig. 1) and an inner 
chuck 37 having a backup plate 52 (i.e. bridge support) (Fig. 2). Farley et al. 
further discloses that the chuck assembly 12 is mounted upon the spindle 17 by 
capscrew 35 (Fig. 2). The capscrew is an equivalent of positive-locking 
connection with pin and openings engaging spindle head. It would have been 
obvious to a person of ordinary skill in the art to provide such capscrew 
connection in the bridge/tailstock assembly 13 of Gordon et al. in order to 
effectively secure the tailstock or chuck assembly. 
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10. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi 
et al in view of Farley et al (US 3542383). 

o. Regarding claim 10, it is known in the art to have workpiece holder 
detachably connected to a spindle. Farley et al. discloses removable chuck to 
permit employment of the chuck assembly with solid workpieces (claim 2). It 
would have been obvious to a person of ordinary skill in the art to provide 
detachable workpiece holder in the apparatus of Takagi et al. in order to 
accommodate various workpieces. 

11. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi 
et al. as applied to claim 1 above, and in view of Deemie et al. (US 3439853). 

p. Takagi et al. does not disclose a second headstock having a traveling 
carriage mounted at frame. However, Deemie et al. (drawn to friction welding 
apparatus) discloses traveling carrier 72 mounted at frame 78 and connected to 
second workpiece WP2 (fig. 1 ). It would have been obvious to an artisan of 
ordinary skill to provide screw-driven carrier of Deemie et al. in the apparatus of 
Takagi et al. because small movements of the carrier, and consequently the 
headstock can be easily and accurately controlled (col. 4, lines 1-9). 
Information Disclosure Statement 

12. The information disclosure statement (IDS) submitted on 5/1 1/06 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DEVANG PATEL whose telephone number is (571)270- 
3636. The examiner can normally be reached on Monday thru Thursday, 8:00 am to 
5:30 pm, EST.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo can be reached on 571-272-1233. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

DP 

/Jerry A Lorengo/ 

Supervisory Patent Examiner, Art Unit 1793 


